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Ground Rules
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Mr ihe Natonal transportation saiety board

NTSB 831.13 Flow and dissemination
of accident or incident information.

(b) ... Parties to the investigation may
relay to their respective organizations
Information necessary for purposes of
prevention or remedial action.

.. However, no (release of)
Information... without prior consultation
and approval of the NTSB.




Ground Rules

e F
s - LA . r - S = o . r
%&’% /8 Ve National transporiation saiety board

Avolid discussion of “Probable
Cause”, unless determined and
published by the NTSB

This presentation Is provided for
accident prevention purposes only
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%9 Ground Rules

Each accident is unique

Although the results may be very similar the
causal factors leading up to an accident are
seldom exactly alike.

Therefore i1t Is unlikely that any two sets of
findings, recommendations, or presentations
will ever be the same.

It IS Imperative that you focus your attention
on the underlying “root” causes for each
unique accident and avoid comparing one
Investigation or presentation against another.




“The PROCESS”

What happened?

(gather facts)

Why did it happen?

(causal analysis)

What can we do to prevent it?

(develop recommendations)

The 3W'’s of accident investigation
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Cessna 185
Amphibian
Mission

Repositioning
flight

Damage
Substantial
Injuries
None
Procurement
Fleet
NTSB ID
FTWO2L.A007

Houma, LA

October 3, 2001




The amphibian configured
aircraft was inbound for
landing at the Houma-
Terrebonne Airport, LA,
when the pilot "flared too
high and made a hard
landing."

The commercial pilot, who ——
was the sole occupant,
was not injured.

Inspection revealed one
of the fuselage bulkheads
sustained substantial
damage.
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The National Probable Cause
Transportation Safety
Board determined that
the probable cause of
this accident was ...

“The pilot's high flare, which
resulted in a hard landing”




ISssue
Pilot flared too high

DAS @nservauoens
A0uma, LA, OCLoDEl s, 2001

Discussion

Would landing in a level
attitude (pitch) with power
be a more appropriate
procedure for landing an
amphibian configured

aircraft on hard surfaced
runways ?




DAS @nservauoens
A0uma, LA, OCLoDEl s, 2001

| ssue

Preflight inspections _ )
are important Discussion

What do you check on your
aircraft before each flight
to ensure that there is no

structural damage ?




| ssue

Emergency Locator
Transmitter

DAS @nservauoens
A0uma, LA, OCLoDEl s, 2001

Discussion

Do you know how to check
the emergency locator
transmitter (ELT) in the
aircraft you're flying in ?




Cessna 185
Mission
Wildlife
tracking
Damage
Substantial
Injuries
None
Procurement
Fleet
NTSB ID

ANCO2TAO001

Bethel, AK

October 5, 2001




Bethel, AK

October 5, 2001

During approach to a large
paved runway, the pilot did
not adequately compensate
for the crosswind and lost
directional control of the
aircraft.

There were no noted
mechanical deficiencies and
the environmental conditions
were not excessive.

The aircraft’s left wing,
left elevator, and left
wheel were damaged.
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The National
Transportation Safety
Board determined that
the probable cause of
this accident was ...

Probable Cause

“The pilot's inadequate

compensation for wind
conditions.

Factors associated in the

accident were a crosswind,

and a worn tailwheel steering
horn.”



DAS @nservauons
SELNEl, AK, OCLODEN 9, ZUUL!

Discussion

Did the pilot take an unnecessary
risk when he chose to take an
aircraft that had just been
reconfigured from floats to
wheels on an operational mission
(with passengers) without first
having taken the aircraft on a
re—familiarization flight ?

Pilot proficiency In
alrcraft configuration
(tires vs. floats)

Could he have reduced the risk
by landing to the gravel runway
Instead of the paved runway ?

Would using the Bureau’'s Mentor
Pilot Program help pilots avoid
hazards such as this ?




Richland, WA

April 11, 2002

Hughes 369C
(MD500D)

Mission

Wildlife

capture

Damage

Substantial
Injuries

None
Procurement

End-Product
Contract (improper)

NTSB ID
SEAO2TAQ67




Richland, WA

April 11, 2002

¥

While using a net
gun on an elk
capture mission one
of the net’s weights
struck the red main
rotor blade causing
substantial damage.

The pilot landed e
iImmediately. P — 7y . : — y 4

There were no T s sy ¢ S S
injuries and no i B ~ s
further damage to S e
the aircraft. My 42




Top of Rotor Blade
B =

', Leadldn.g edge
/ and spar




Rotor Blade
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Net Weight with Lanyard and Net
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Note two points of failure
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The National Probable Cause
gggpgpgcreﬁ?rﬁ?ngc? ]::ehtgt “Failure of the netting material
the probable cause of securing a net weight while
this accident was ... maneuvering.

The net weight was a factor.”




IAS ONSE v,mon_,
eniand, WA, ApriirlL, Z001

| ssue

Risk Management ] ]
strengths Discussion

- Very experienced crew

- Pilot flew as conservative a
profile as possible

- Very good crew coordination




DAS @nservauons
AMCNIana, WA, Aprii- Ll - Z001

| ssue

: Discussion
Risk Management -

weaknesses - Lack of standards for
gunner training

— Gunners are not carded

— Last minute mission request
and lack of understanding
resulted in the flight being
conducted as a flight
services contract rather
than an end-product

contract (they assumed
operational control)




Cantwell, AK

May 16, 2002

Robinson R-44
Mission
Wildlife
tracking
Damage
Substantial
Injuries
None
Procurement
ARA
NTSB ID

ANCO2TAQO35




Cantwell, AK

May 16, 2002

While herding caribou out of an area
of trees the low rotor annunciator
sounded. The pilot said he did not
have sufficient power available to
climb away from his position and the
helicopter settled into low bushes.

After an additional loss of rotor
RPM the pilot was able to regain
enough rotor RPM to fly to a nearby
river bed.

After landing the pilot found damage
to both main rotor blades.
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The National Probable Cause
Transportation Safety _ _ _

Board determined that IR0 Il llo gl

the probable cause of command to maintain adequate
this accident was ... main rotor rpm during an out-

E

of-ground-effect hover.




DAS @nservauoens
Cantwell; AKS viay 16, Z00Z

| ssue

Performance planning ) !
(Gross Weight) Discussion

- Maximum gross weight of the
R-44 is 2,400 Ibs.

- Planned operating weight was
2,396.35 Ibs. (3.65 Ibs. to spare)

- Are we accepting necessary
(or unnecessary) risk when
we chose to operate this
close to the limit?




DAS @nservauoens
Cantwell; AKS viay 16, Z00Z

Discussion

Issue In the operating environment
Performance planning (2000 PA / 10°C) the maximum
(Power Required) continuous power was limited
to 23.4” Hg.

Power check indicated 24.1”

Hg. required for HOGE.

Pilot chose to use the max
T/0 power limitation (5 min
limit) by adding 1.6” Hg. for
a total of 25” Hg.

Are we accepting necessary
(or unnecessary) risk when we
choose to operate this close
to the limit...once again?




Swan River, Manitoba, Can.

Cessna 206
Amphibian
Mission
Waterfowl
Survey
Damage
Destroyed
Injuries
1 Minor
Procurement
Fleet
TSB ID
A02C0105
NTSB ID
WASO02WAQ044

May 27, 2002

TSB Investigation On-Going
Preliminary Information




Swan River, Manitoba, Can.
May 27, 2002

Shortly after takeoff the
pilot felt a vibration and
noticed the manifold pressure
slowly and progressively
decreasing.

The pilot turned downwind to

return to the airport but was [E=Cr—=A
unable to maintain altitude and |
performed a forced landing. , i

The aircraft was destroyed In
a post-crash fire.

The pilot received minor
Injuries and the passenger was
not Injured.
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Cessna U206F Amphibian
POH Supplement

Takeoff on Land...
9. Landing Gear . . . RETRACT

! Emergency Landing on Land
without Engine Power

2. Landing Gear . . .
f ! DOWN . . for Smooth Terrain |
: UP . . . . for Rough Terrain "L

nformati ual
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FAA Pamphlet |

FRAP-3740 - 54
AFO-300-1283

FAA Accident Prevention
FAA-P-8740-44

IT you suffer a loss of power
= on takeoff, any maneuvering
aceident prevention program (i_e_ returnlng to the r‘unway)
sacrifices airspeed and
altitude.

Impossible Turn
FAA recommends not returning §
to the airport, but rather
choosing a landing area within

1 60° of your flight path.

@

5 Department of Torsooriohon

Faderal Aviation Adminstrarion



IAS ONSEvatoens
SWall RIVET,; Vianitena €an., iay 21, ZU0ZzZ

| ssue

Crew

Resource - Why didn’'t the pilot
Management request assistance during
the emergency ?

Discussion

- Why didn’t the passenger
offer assistance to the pilot
during the emergency ?




IAS ONSEvatoens
SWall RIVET,; Vianitena €an., iay 21, ZU0ZzZ

| ssue

Situational awareness

Discussion

Runway 20 - 4130 feet

Aircraft took off in the
first 1/3 of the runway.

With more than one half
mile of runway plus
another 1000 feet of
pasture available to the
pilot, why did the pilot
attempt to return to the
airport ?




IAS ONSEvatoens
SWall RIVET,; Vianitena €an., iay 21, ZU0ZzZ

| ssue

Pilot and passenger
were not wearing

. — Pilot was not wearing a
personal protective flight helmet or gloves and
equipment. suffered first-degree

burns on his hand during

Discussion

the egress.

- Why did the pilots choose
to not use available PPE ?

(helmets and gloves were stowed
In the back of the aircraft)




OAS ODSernvauens
swaln RIVETr; vianiteoa €an., iviay: 27,

20,002

| ssue . .
Discussion

Critical checklist items

were not completed _ _ _
- Why did the pilot falil to

retract the landing gear in
accordance with the
Takeoff and the Emergency
Landing checklists ?




IAS ONSEvatoens
SWall RIVET,; Vianitena €an., iay 21, ZU0ZzZ

| ssue

OAS accident reporting

hotline number was - OPM 02-02 requires flight
Improperly used as the plans and flight following.
flight plan point-of-

contact number - The 1-888-4MISHAP
number is an Interagency
Aviation Accident
Reporting Hotline and not
to be used for flight
following.

— The 888 number would not
have worked in Canada

anyway.

Discussion




Cessna 185

(Wheel-Ski)
Mission

Point-to-Point
Damage

Substantial
Injuries

None
Procurement

Fleet
NTSB ID
ANCO2TA045

Kaktovik, AK

June 7, 2002




Kaktovik, AK

June 7, 2002

The airplane received
substantial damage during the

landing roll on a remote, ice
covered lake, about 45 miles
southwest of Kaktovik, Alaska.

The airplane was being

operated as a visual flight

rules (VFR) local area public

use flight. Visual

meteorological conditions

prevailed. The pilot reported
landing to the west witha 5-7 |
knot tailwind.

The pilot and sole passenger
were not injured.
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Field repair
to leading edge
of right wing




Damage to leading edge
of right wing
(duct tape removed)
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*ﬂ : HOUMaREAT @CHISHZ001!
£ INational Yransporiation sailety oard
The National Probable Cause
Transportation Safety _ _
Board determined that RELRUCHJIYSCRNELITIEILE
the probable cause of evaluation of the weather
this accident was ... conditions during landing at a

remote lake, resulting in a

downwind landing.
i

-III‘*

Factors contributing to the
accident were the presence of
a tailwind, and an icy lake
surface.




DAS @nservauons
N@KIOVIK; AK, JUne 75 2002

Discussion

Aircraft damage was

repaired and the Title 49 CFR 830.10
alrcraft was moved to _
Fairbanks in violation “The operator of an aircraft

of 49 CER 830.10 Involved In an accident...is
responsible for preserving
to the extent possible any
wreckage, cargo, and mail
aboard the aircraft and all
records...until the Board
takes custody thereof or a
release iIs granted pursuant
to 831.12b of this
chapter.”




==\ § OUAS Opservauons
qﬂ : Kaktovik, AK; June 7; 2002

The pilot landed to the Discussion
west with a 5-7 knot

tailwind The pilot mistakenly thought
he was landing into the wind
which had been out of the
west during earlier takeoff
and landings.

.'Il:r
— - A subsequent change in wind
) 8 direction was not detected
= ' by the pilot resulting In a
downwind landing.




DAS @nservauons
N@KIOVIK; AK, JUne 75 2002

The pilot configured ] ]
the aircraft for Discussion

landing using skis

- Would a wheel landing have
been a better choice..
which would have allowed
the pilot to use brakes to
slow the aircraft ?
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DAS @nservauons
N@KIOVIK; AK, JUne 75 2002

Once the pilot realized ] ]
he was not going to be Discussion

able to stop he _
elected not to execute - Would planning for, and

a go-around. executing, a go-around
have prevented this
accident ?




Navy and OAS Investigations On-Going
Navy UH-1N Preliminary Information
(Bell 212)

Mission
Hoist Rescue

Damage

Minor
Injuries

1 Fatal

1 Serious

Procurement
MOU with Navy

Operational Control '-.\
US Navy




Yosemite NP, CA
: r June 13, 2002

While using their rescue
hoist to evacuate a seriously
Injured climber from the
Cathedral Spires Gully the
aircraft experienced a
decay in main rotor RPM
with a resulting loss of
heading control and altitude.

As the crew worked to

control the aircraft the
hoist cable struck a tree and §
separated.

The rescue corpsman and
climber were retained by
the belay line.
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Cathedral Spires Gully
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Main Rotor Damage







R DAS @nservauons

*ﬂ : Yosemite NP, CA, June 13, 2002
Discussion
Risk- Management Comprehensive training

strengths program and aviation plan

Weighed the risks of
ground vs. air evacuation

Lessons learned were

rapidly implemented within

the Region
Vﬁ"’“‘""‘ Excellent post-accident
> > response and reporting

Excellent post-accident
Involvement by all levels of
Park leadership




DAS @nservauoens
Yosemite N, €A, June 1s, Z00Z

Discussion

Issue - Navy SAR pilots are not
Risk Management normally qualified in SAR
weaknesses operations or the aircraft
_ (Bell 212) until assignment
Navy SAR Operations to a SAR detachment.

- How can we minimize the
risks when working with
Navy SAR ?

ave no school that teaches
mountain-flying techniques

Navy policy requires a large
crew thus increasing the

aircraft’s gross weight.
(and we don’t require a load calc)




DAS @nservauoens
Yosemite N, €A, June 1s, Z00Z

Discussion

- How can we:

Risk Management _
weaknesses v Improve the interface

between Park and Navy
Navy SAR Operations SAR (or other) personnel
prior to actual rescue
missions ?

v Improve identification of
key personnel ?

v Increase or improve
training opportunities ?

v Identify and correct
communication problems ?




DAS @nservauoens
Yosemite N, €A, June 1s, Z00Z

Discussion

- Would a high recon of the

Risk Management site have allowed the pilot
weaknesses to:

Navy pilot performance v Identify hazards (terrain

and obstructions) ?

v ldentify winds and
turbulence ?

v' Confirm power required
vsS. power available ?




Bell 206B-111
Mission
Personnel
Transport

Damage

Destroyed
Injuries
None

Procurement
ARA

NTSB ID
SEAO02TAI110

Mount Rainier, WA

June 25, 2002




Mount Rainier, WA

June 25, 2002

While landing on a glacier to
Insert two personnel to support
a rescue operation the aircraft
pitched nose up, the pilot
attempted to correct with
forward cyclic, and a
knocking/banging was heard.

The pilot rapidly increased
collective to come back to a
hover but the aircraft began an
uncontrolled rapid yaw to the
right. The pilot lowered the
collective and the aircraft
Impacted and remained upright.

There were no injuries.
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HOVER CEILING OUT OF GROUND EFFECT

TAKEOFF POWER O° TO 46°C
GENERATOR 22.2 AMPS ANTI-ICE OFF
SKID HEIGHT 40 FT (12.2 METERS) NZ ENGINE RPM 100%
WITH ANTI-ICE ON GROSS WEIGHT IS Z60 LBS (117.9 Kg) LESS
PARTICLE SEPARATOR WITH CARGO HOOK

~— 16,0000 FT. DEMN. ALT.
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CRIMIGAL RELATIVE WIND AZIMUTH ARES

Flgure 4-5. Critical relative wind azimuth area

FAA A

The Hover Ceiling In Ground Effect charts
(figure 4-3) and Hover Ceiling Out of
Ground Effect charts (figure 4-4) present
hover performance (allowable gross
weight) for conditions of pressure altitude
and OAT. The charts are divided into two
areas.

AREA A (White area) as shown on the
hover ceiling charts presents hover
performance for which controllability has
been demonstrated in sideward and
rearward relative wind conditions up to 20
MPH (17 knots).

o
h -
c
=
o
= 3

d
aaaaaaaaaaaaaaaaa

TREER RN RN

ENGINE TOT WILL RISE
NOTICEABLY WHEN HOVERING
DOWNWIND. AVOID HOVERING
DOWNWIND WHEN OPERATING
NEAR TOT LIMITS.

AREA B (Shaded area) as shown on Hover
Ceiling charts presents hover performance
that can be realized in CALM WINDS or
winds outside the CRITICAL RELATIVE
WIND AZIMUTH AREA in figure 4-5.




LLE. DEPARTENT OF THE INTERIOR
HELICOPFTER LOAD CALCULATION

IIF.‘[.[EH!IEE ;E:: ; E:
MODEL

o _ 274

Fibot. Project

SRR

Date é _.25__.&321
Tme JHYT

1. [hepariure Eaaﬁ F

Preasure ALT 2. E

2 [Destination Base

Loy Ceorkes &

Temperntare ?ij‘

P:rulurt ALT
il =)

A, Helicopter Equipped Weaght

Temperatare
IBSO

4. Flight Crew Weighl

==

5 Pudl -:Guls.___-i'-rr{r Dx 7 ) il
6 Operating Weight 2.2 1D

1GE OGE
9. Computed Gross Weight AP 2 ZF40
8 Fixed Weight Reduction [he [ZO
5 Adjusted Weight (7 Minus &) 210 [ 28ED
' (andbook Limfeation Section) 280

11,  Selected Weight
{Lawest of % or 190 for Menspettizennlle)

BeTo

12 Operating Weight {Line 6}

%6

13 Allowable Payiead

160

14. Passenpgera and/or Careo

0,

'.r":!'r:r -

15, Actun] Poylond

I6.  Actpal Gross Weight (12 Mlus 15)
-l'r Mod Fheeed Jine L) -

e

LL8. DEPARTENT OF THE INTERIOR
HELICOPTER LOAT CALCULATION

HELICOPTB o] | 206B3

Wi,

HOWER CEILING OUT OF GROUMD &
TAREDEF FOWER 07 T0 468°C

z.-« i

2,625 lbs :
Max ro-r Area A r

e
Dinte

Time

Pressure ALT

Temperaiure
Presaure ALT

TeEmperniory 8800,/130(:

1830 85T
180

280
2290

DGE

2,625

8, Fised Weight Heduclion

130

Allowable Load

| 2.495

205 Ibs

3,200 (internal)

Solected “'Hﬂhl
(vt of 8 ar 10 for Monjet

I ::I-il-\.\_'|:I:|I'H '|I|:Il||||I'. Time Gl

2,495
2,290

13 Allpvwable Paylondd

14 r'.'-n-.-\.ill'“,dl-'ru medd f oF |:"|||-|.,:.|

Passenger #1 245
,_:, Passenger #2 225
Oxygen Bottle 20
Actual Load 490

490 Ibs




LLE. DEPARTENT OF THE INTERIOR
HELICOPFTER LOAD CALCULATION

IIF.‘[.[EH!IEE ;E:: ; E:
MODEL

o _ 274

Fibot. Project

SRR

Date é _.25__.&321
Tme JHYT

1. [hepariure Eaaﬁ F

Preasure ALT 2. E

Trmpernture 5‘
| 2 []ulina&\-;t;:‘a:_ {:;.‘_1,. [ 'Tﬁ::::tgr fhn

v A, Helicopter Equipped Weight f'lE =T
4. Flight Crew Weight I E}
5 Pudl -:Guls.___-i'-rr{r Dx 7 ) il

& Operating Weight =% D .

o 10K OGE |
7. Computed Gross Weight 7 2940 ¢
B. Fixed Weight Reduction ,fﬁ L [ 3O 1
5 Adjusted Weight (7 Minus &) 210 [ 28ED
' Handbook Limitation Section 220

11,  Selected Weight
{Lawest of % or 190 for Menspettizennlle)

BeTo

12 Operating Weight {Line 6}

%6

13 Allowable Payiead

160

14. Passenpgera and/or Careo

15, Actun] Poylond

I6.  Actpal Gross Weight (12 Mlus 15)
-l'r Mod Fheeed Jine L) -

LL8. DEPARTENT OF THE INTERIOR
HELICOPTER LOAT CALCULATION

HELICOPTB o] | 206B3

Wi,

Dinte

Time

Pressure ALT

Temperaiure

Presaure ALT

TeEmperniory 8800,/130(:

1830 85T

180
280
2290

DGE

2,850

8, Fised Weight Heduclion

130

| 2.720

Allowable Load
430 Ibs

3,200 (internal)

Solected “'Hﬂhl
(vt of 8 ar 10 for Monjet

I ::I-il-\.\_'|:I:|I'H '|I|:Il||||I'. Time Gl

2,720
2,290

13 Allpvwable Paylondd

14 r'.'-n-.-\.ill'“,dl-'ru medd f oF |:"|||-|.,:.|

Passenger #1

245

Bassenger #2

Wi lill

I s

225

Oxygen Bottle

20

490







The National
Transportation Safety
Board determined that
the probable cause of

this accident was ...

Probable Cause

“The pilot's failure to maintain
alrcraft control while trying to
land.

Rough/uneven terrain, inaccurate

performance data calculations,
Inadequate in-flight planning
and lack of familiarity with the
geographic area were factors.



DAS @nservauoens
viount kalier, WA, June 2o, 2002

| ssue

Risk Management
strengths

Discussion

Involved Park leadership

Weighed the risks of
ground vs. air evacuation

Appropriate sense of
urgency

Pro-active training program

Excellent post-accident
response actions and
recovery planning




DAS @nservauoens
viount kalier, WA, June 2o, 2002

Discussion

| ssue

Risk Management _
weaknesses v Why was a pilot who was

not carded to fly for the
Pilot qualification and vendor not identified by
experience the HEMG, the pilot, or
the vendor ?

Did the lack of a
standard definition for
“deep snow” operations
contribute to this
accident ?

— Pilot qualification

Was this mission too
complex for a pilot’s first
flight to Mount Rainier ?




DAS @nservauoens
viount kalier, WA, June 2o, 2002

Discussion
| ssue -

Risk Management
weaknesses v Would periodic joint
L training between vendor
Crew qualification and pilots, vendor guides, and

- Crew qualification

experience Park employees have
precluded communication
and Crew Resource
Management failures ?

Should DOI require
vendor climbing guides to
receive aviation training
(i.e. Basic Aviation Safety
Training B3) ?




DAS @nservauoens
viount kalier, WA, June 2o, 2002

Discussion

Issue - Was the mishap pilot

Risk Management pressured into accepting the
mission because the

weaknesses .
compan?/ s other two pilots
Culture of risk acceptance routinely

performed this
type of mission ?

- Why did Helibase
Management not act on the
warnings offered by the
Army helicopter crew ?

- Why did senior Park
managers believe landing a
Bell 206B-111 on the
Glacier was less risky than
hoisting with a CH-47 ?




DAS @nservauoens
viount kalier, WA, June 2o, 2002

Discussion

Issue - How can we ensure that
Risk Management passengers wear proper
weaknesses personal protective
equipment (PPE) or have a
waiver to the PPE
requirements?

- Was the passenger briefing
adequate ?

How can we manage/minimize
the risks to local aviation
operations when key aviation
personnel are resourced to
fire / law enforcement
assignments ?




DAS @nservauoens
viount kalier, WA, June 2o, 2002

Discussion

Issue - How can we ensure that
Risk Management passengers and crew who
weaknesses have been involved in an
aircraft accident are
medically cleared before
returning to duty?

- How could this site have
been secured without

placing the guards at risk ?




Fillmore, UT

July 7, 2002

PZL M-18
(Dromader)
Mission
Aerial
Suppression

Damage
Destroyed
Injuries
None
Procurement
CWN
NTSB ID
DENO2TAO06G9




After takeoff the aircraft
climbed to 400 feet and
turned crosswind.

The pilot noted the manifold
pressure was less than desired
and that the aircraft was
slowly descending. As the
pilot attempted to stop the
descent he failed to release
the retardant and the aircraft
Impacted the terrain with the
right wing and came to rest
180° from touchdown heading.

The pilot was not injured.
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sl MTDC Lot Acceptance/Qué-llty Assurance AnaIyS|s-} .

Subject: | LALJA Renlts !{ -- 2

To:

Mk Eirkhuen, Hational Bterszency Fire Corter

Thamb: yon for subenitting our sarple 1mder the 1ot acceptanc e and quality acommance progTan,
Femults of ldborstory tests are vwrithin the acceptable Tange [Tefactommet er=13 0- 1507 for Fire
Trol LCA-R.

no water was added to
thissample before it was
recalved at our lab...

The sample received b oar lab wras L CA-F cotwerdrate.  The refractoeneter and dereity are hoth
tdicators of salt cordert. The wiccosiy il deneity are within the paraeters that we sxpe it tg
fee I ghomenived cawmple of LOA. Typically, an LC corwcevitrate ie rrived vwith arder i our 140
to get the refractoeneter Teading,  The refractomneter reolte are vwrithin accept able parameters for
the mived procuct.

Thece reaatte idicate that yo wrater wrae added to this canple before it was Teceivred 4t o lab
Fire- Trol LCA-F has g specific wreight of 9,12 Thfzal and 12,10 Tofgal, respectiveby, for iy
Tetardard avd ligquid corwcerdrate. e varonld expect to cee 4 density of 1.090-1.105 gnl, fol3
izeed product Garater added). Tuoarn S00.gallop tads ot 1105 gl the weight shoaldbe dbot
Ta06 Tos. & deneiny of 1466 ginl eqoates to 12.2 Teizal. of LE&-B. which trarnelates to 9760
Tos.

...Fire-Trol LCA-R hasa
specific weight of 9.12
Ib/gal and 12.10 Ib/gal,
respectively, for mixed

L ll:‘ |

[Chaality cordrol vabies obtaied moor laboratory are shonam beloar.

Sarmple E Wiscng] Refractotiter Dremsi 1 1
vuve | yeeten |Gmviw|  meve | gt retardant and liquid
422-LAans-02 Accidert exhibit T4 1400 14.5 1466 e

concentrate.

We have ruved te anewbulldms. Hease sond fukime samples bo this address:
5755 Hwy 10 W,

! '."
| hhissoula MT 59808

Phune mmbar will renain the same. |r"--1

...A density of 1.466 g/mL
equatesto 12.2 |b/gal. of

I yron b s quaestinne concemirg the Teailte of theee tects or the LASQIY progran, pleace
® cobitact Mhe o (4000 329-4359 o7 el spelora@is fed s,
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Wildland Fire Chemical Systams
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particular N#)

6387

11700

5313

(Input pilot weight)

A/C Pilot Weight (Ibs)

A/C Fuel Weight-AVGAS (lbs)

A/C Fuel Weight-JET (Ibs)

(For A/C Fuel Weight, Enter Amount of Correct Type Fuel Below)

*For Radial Engine M18, Enter U.S.Gallons of Aviation Gasoline here:

Aviation Gasoline (AVGAS) Weight per gallon in Ibs:

*For Turbine Engine M18, Enter U.S. Gallons of Aviation Jet Fuel here:

Aviation Jet Fuel (JET) Weight per gallon in Ibs:

(Caution: Enter gallons for only one fuel type. Jet or Avgas)

Note: M18

Extended usable fuel capacity:

Standard usable fuel capacity:

188
106

gallons
gallons

Hopper Load
in gallons

Material Weight in Ibs/gallon

A= water
8.3

B=slurry/mix
9.12

C=straight LC
12.2

Hopper Load

*Aircraft actual weight w/load condition
with pilot, fuel, & hopper load A, B, or C

8.3

9.12

12.2

Hopper wt. A

Hopper wt. B

Hopper wt. C

in gallons

Load A

Load B

Load C

100

830

912

1220

100

8263

8345

8653

150

1245

1368

1830

150

8678

8801

200

1660

1824

2440

200

9093

9257

250

2075

2280

3050

250

9508

9713

300

2490

2736

3660

300

9923

10169

350

2905

3192

4270

350

10338

10625

400

3320

3648

4880

400

10753

11081

450

3735

4104

5490

400

500

4150

4560

6100

10,753

11,081

550

4565

5016

6710

550

11998

12449

600

4980

5472

7320

600

12413

12905

(Max. Hopper Wt. 3300 Ibs. Std. Aircraft)
Note: Hopper Limit is not applicable when
in compliance with STC SA01276AT.

(*Max. Aircraft Gross Weight 11700 Ibs)
*When in compliance with STC SA01276AT
Weights in red exceed max. A/C gross weight!

Various aircraft load calculations may be quickly determine

M ax

Cells highlighted in green may be changed to reflect a parti§

gross

Over gross by

11,700 Ibs.
613 Ibs.

NOTE:

(Pilots are responsible to insure that the aircraft does not exceed the maximum approved operational weight!)
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Straight LC Concentrate Acceptable Mixture 13-15

—
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The National

Transportation Safety
Board determined that
the probable cause of

this accident was ...

Probable Cause

“The pilot"s failure to follow
proper procedures / directives,
and the airplane’s inability to
climb while maneuvering after
takeoff.

Factors contributing to the
accident were improperly mixed
aerial application materials (fire
retardant slurry), the high
aircraft weight and balance, and
the pilot"s diverted attention.



DAS @nservauons
=Himaore; Ui, July: 75 2002

Discussion

Risk Management Excellent post-accident
strengths involvement by all levels of

Bureau leadership

Immediate, fleet-wide
corrective actions

Pro-active training program
by National SEAT Program
Manager

Excellent post-accident
response and reporting




DAS @nservauons
=Himaore; Ui, July: 75 2002

Discussion

_ - SEAT manager (SEMG)
Risk Management

weaknesses v How can we improve
training and information
dissemination for seasonal
employees ?

v Do SEMGs recognize that
changes, or situations not
covered In the contract
must be approved by the
Contracting Officer ?

v Why did the SEMG accept
the responsibility to train
the vendor crew?




DAS @nservauons
=Himaore; Ui, July: 75 2002

Discussion

: - SEAT manager (SEMG)
Risk Management

weaknesses v Why did the SEMG fail
to comply with the
manufacturer’s
recommendation for
recirculating the
retardant and for using
the refractometer ?

How did the SEMG fail
to notice the water valve
was closed ?




DAS @nservauons
=Himaore; Ui, July: 75 2002

Discussion

_ — Vendor responsibilities
Risk Management
weaknesses v How can we ensure

vendors adequately train
their personnel ?

v" How should we react
when vendor personnel
are not adequately
trained ?

v Should loaders be
evaluated and carded
since their actions
directly affect aviation
safety ?




DAS @nservauons
=Himaore; Ui, July: 75 2002

Discussion

_ — Pilot performance
Risk Management

weaknesses v Was this pilot adequately
trained?

v" Should performance
planning similar to
helicopter load calcs be
required for SEAT ops ?

v Why did the pilot fail to
release all, or part, of his
load ?

v How did the pilot fail to
notice the water valve was
closed ?




DAS @nservauons
=Himaore; Ui, July: 75 2002

Discussion

_ — Aircraft issues
Risk Management

weaknesses v How can we be assured
of adequate aircraft
performance when the
Pilot Operating
Handbook’s performance
charts do not cover the
jcen;peratures we operate
In ~

Does the variation in

cockpit design and switch
location create increased
risk (negative habit transfer) ?







